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(57)Abstract: 

PROBLEM TO BE SOLVED: To make the device compact 
and to reduce loss in laser energy by breaking up 
through an optical system the image of a work picked up 
by the condensing lens of a laser beam and inputting the 
image in an image pickup unit. 
SOLUTION: A housing 10 for the reflection mirror is 
provided in the upper part of the condensing lens holder 
3 in a laser machining head 1. A movable reflection 
mirror 59 that reflects at right angle a light beam from 
the condensing lens 5 and a fixed reflection mirror 61 
that further reflects at right angle a reflected light beam 
from the movable reflection mirror 59 are provided in 
the housing 10. A reflection mirror carriage is moved by 
which the movable reflection mirror 59 is fixed, so that 
the carriage is fixed at the position of the optical axis 6 
of the incident laser beam. With the surface of the work 
W illuminated by a light source 65, the reflected light 
beam from the surface of the work W is picked up by a 
CCD camera, displaying the surface condition of the 
work W on a CRT monitor. An operator confirms the 
condition and the position of the surface of the work W before laser welding. In implementing laser 
welding, the reflection mirror carriage is retreated from the optical axis 6, enabling the laser 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]An emitting end of an optical fiber which leads a laser beam generated in a laser 
generator to a laser machining head is provided in a laser machining head, In a laser 
machining head which provided a collimate lens and a condenser which condenses a laser 
beam collimated with this collimate lens to a work material on an optic axis of a laser beam 
emitted from this emitting end, An imaging device which detects a processing section of said 
work material in a position which adjoined said optic axis, and a light source which illuminates 
said work material are provided, On said optic axis between said collimate lens and a 
condenser, branch catoptric light from said work material from this optic axis, and a branch 
optical system which can be transmitted to said imaging device is established on said optic 
axis, enabling a free attitude, A laser machining head having branched according to said 
branch optical system, and enabling an input of an image of a work material which said 
condenser caught at said imaging device. 

[Claim 2]The laser machining head comprising according to claim 1: 

A moving reflector in which said branch optical system can branch an image of a work material 
which said condenser caught from an optic axis of said laser beam by said imaging device 
consisting of CCD cameras. 

A fixed reflector which makes counter this moving reflector, is provided and transmits catoptric 
light from this movable reflection to said CCD camera. 

[Claim 3]Provide reflector housing which accommodates said fixed reflector and a moving 
reflector between said collimate lens and a condenser, and provide said fixed reflector in an 
end of this reflector housing, and. The 1st suspending portion that stops this reflector carriage 
in a position which provided a reflector carriage which supported said moving reflector 
movable in the direction which approaches or deserts to said fixed reflector, and was 
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evacuated from an optic axis of said laser beam, The 2nd suspending portion that stops this 
reflector carriage in a position on an optic axis of said laser beam is provided, A spring which 
carries out press energizing of this reflector carriage to said 1st suspending portion is formed 
between this 2nd suspending portion and this reflector carriage, When a lever projected from a 
long groove established in said reflector housing is provided in this reflector carriage and said 
reflector housing is located in the 2nd suspending portion by this lever, The laser machining 
head according to claim 2 having provided this lever in a locking groove provided near [ said ] 
the 2nd suspending portion so that a stop was possible, and providing this reflector housing in 
a position on an optic axis of said laser beam so that immobilization is possible. 
[Claim 4]Reflector housing which accommodates said fixed reflector and a moving reflector 
between said collimate lens and a condenser is provided, The laser machining head according 
to claim 2 having provided said moving reflector in a rocking arm of a rotary actuator formed in 
this reflector housing, and providing this moving reflector in a position evacuated from an optic 
axis of said laser beam, and a position on an optic axis of said laser beam so that positioning 
is possible. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to a laser machining head. 
[0002] 

[Description of the Prior Art]An applicant for this patent is patent pending (Japanese Patent 
Application No. No. 218771 [ seven to ]) about the invention of the laser machining head 
relevant to the invention in this application. This laser machining head forms a CCD camera in 
a laser machining head, and enables it to observe the surface and others of a work material. 
[0003]The composition of the laser machining head under above-mentioned application is 
shown in drawing 6. This laser machining head (1) forms a CCD camera (33) on the optic axis 
of the condenser (9) which meets a work material, The bend mirror (7) of one of the two of the 
bend mirror (5, 7) of two sheets which provides the emitting end of the laser beam for 
processing in the position which adjoins said optic axis, and meets it at the angle of 45 
degrees, It is made to be located on the optic axis between said CCD camera and said 
condenser (9), and it constitutes so that it may enter into the bend mirror (5) located out of said 
optic axis and the laser beam from a laser oscillator may be transmitted to said condenser (9) 
from said bend mirror (7). In this composition, the catoptric light (visible light) from a work 
material enters into a CCD camera (33) using the permeability of the visible light which a bend 
mirror (5, 7) has. 
[0004] 

[Problem(s) to be Solved by the lnvention]ln the laser machining head (1) under an above- 
mentioned applicant's for this patent application, the laser beam for processing is bent twice by 
the bend mirror (5, 7) of two sheets at the angle of 90 degrees. And in order to coincide 
correctly with the optic axis of said condenser (9) the laser beam which passed through this 
bend mirror (5, 7) of two sheets, angle adjustment with a precise bend mirror (5, 7) of two 
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sheets is required. 

[0005]Since the diameter of an incident port of a CCD camera (33) is small as compared with 
the effective aperture of said condenser (9), the luminous flux diameter of the incident light to a 
CCD camera (33) should just have the luminous flux diameter doubled with this diameter of an 
incident port. However, since the proper size which doubled the bend mirror (5, 7) with the 
effective aperture of the condenser (9) is needed, a laser machining head (1) surely becomes 
large. That is, it depends for the size of a laser machining head (1 ) on the size of the bend 
mirror (5, 7) in this laser machining head (1). There is a loss of the energy of the laser beam by 
reflection by this bend mirror (5, 7) by providing a bend mirror (5, 7) in a laser machining head 

(1). 

[0006]Made in order that this invention may solve an above-mentioned problem, the technical 
problem of this invention has few losses of the energy of the laser beam within a laser 
machining head, and is providing the compact laser machining head provided with the imaging 
device which picturizes the processing section of a work material. 
[0007] 

[Means for Solving the Problem]As a means in order to solve an aforementioned problem the 
laser machining head according to claim 1 , An emitting end of an optical fiber which leads a 
laser beam generated in a laser generator to a laser machining head is provided in a laser 
machining head, In a laser machining head which provided a collimate lens and a condenser 
which condenses a laser beam collimated with this collimate lens to a work material on an 
optic axis of a laser beam emitted from this emitting end, An imaging device which detects a 
processing section of said work material in a position which adjoined said optic axis, and a light 
source which illuminates said work material are provided, On said optic axis between said 
collimate lens and a condenser, branch catoptric light from said work material from this optic 
axis, and a branch optical system which can be transmitted to said imaging device is 
established on said optic axis, enabling a free attitude, It branched according to said branch 
optical system, and an input of an image of a work material which said condenser caught was 
enabled at said imaging device. 

[0008]Therefore, if a branch optical system is changed into the state where it was made to 
evacuate from on said optic axis when performing laser processing, it is possible to enter 
directly [ condenser ] a laser beam generated in a laser generator. If it locates a branch optical 
system on an optic axis of a condenser in detecting a processing condition and a position of a 
processing section of a work material, it is possible to input a processing condition of a work 
material and a picture of a position into an imaging device. As a result, a size of a branch 
optical system can be doubled with a size of an input part of an imaging device, without 
doubling with an effective diameter of a condenser. 

[0009]Since a laser beam can be directly entered into a condenser, a loss of laser energy is 
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mitigable. 

[0010]ln the invention according to claim 1, the laser machining head according to claim 2 
consists of CCD cameras, and said imaging device said branch optical system, An image of a 
work material which said condenser caught is made to counter a moving reflector which can 
branch from an optic axis and this moving reflector of said laser beam, and it is provided, and 
consists of a fixed reflector which transmits catoptric light from this moving reflector to said 
CCD camera. 

[0011]Therefore, the latest CCD camera is dramatically compact and it is possible to make a 
size of said branch optical system into a size grade of a caliber of an input part of this compact 
CCD camera. As a result, it becomes possible to manufacture a compact laser machining 
head. 

[0012]ln the invention according to claim 2 the laser machining head according to claim 3, 
Reflector housing which accommodates said fixed reflector and a moving reflector between 
said collimate lens and a condenser is provided, Provide said fixed reflector in an end of this 
reflector housing, and a reflector carriage which supported said moving reflector in said 
reflector housing is provided in the direction which approaches or deserts to said fixed reflector 
movable, The 1st suspending portion that stops this reflector carriage in a position which 
adjoined said fixed reflector, The 2nd suspending portion that stops this reflector carriage in a 
position on an optic axis of said laser beam isolated from said fixed reflector is provided, A 
spring which carries out press energizing of this reflector carriage to said 1st suspending 
portion is formed between this 2nd suspending portion and this reflector carriage, When a 
lever which moves a reflector carriage projected from a long groove established in said 
reflector housing to this reflector carriage is provided and said reflector housing is located in 
the 2nd suspending portion by this lever, it is ** having provided this lever in a locking groove 
provided near [ said ] the 2nd suspending portion so that engagement was possible, and 
providing this reflector housing in a position on an optic axis of said laser beam so that 
immobilization is possible. 

[0013]Therefore, when said CCD camera detects a processing condition and a position of a 
work material. A lever provided in a reflector carriage which supported a moving reflector with 
hand control. By making it move to a position on an optic axis of said laser beam, and making 
this lever engage with a locking groove provided near [ said ] the 2nd suspending portion, the 
positioning fix of the moving reflector is correctly carried out to a position on an optic axis of a 
laser beam, and said CCD camera can detect a processing condition and a position of a work 
material. If it releases a lever from said locking groove in performing laser processing, a 
reflector carriage which supported a moving reflector will carry out evacuation movement 
automatically in a position isolated from an optic axis of a laser beam with a spring, and laser 
processing will become possible. 
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[0014]ln the invention according to claim 2 the laser machining head according to claim 4, 
Reflector housing which accommodates said fixed reflector and a moving reflector between 
said collimate lens and a condenser is provided, Said moving reflector was provided in a 
rocking arm of a rotary actuator formed in this reflector housing, and this moving reflector was 
provided in a position evacuated from an optic axis of said laser beam, and a position on an 
optic axis of said laser beam so that positioning was possible. 

[0015]Therefore, when said CCD camera detects a processing condition and a position of a 
work material. Operate a rotary actuator and a moving reflector is positioned in a position of a 
fixed reflector and the optic axis 8 which counters, By illuminating the surface of a work 
material with a light source, catching catoptric light from the surface of a work material with 
said CCD camera, and displaying a state of the surface of a work material on a CRT monitor 
(graphic display abbreviation), the worker can check a state of the surface of the work material 
W before carrying out laser welding. When carrying out after-check laser welding for a surface 
state, said rotary actuator is operated to an opposite direction, and if a moving reflector is 
evacuated to a position isolated from the optic axis 8, it will become possible to carry out laser 
beam machining. According to this embodiment, structure of a moving reflector becomes easy. 
Since it is not necessary to provide a large bending mirror for leading a laser beam to a 
condenser in an inside of a laser machining head, a laser machining head becomes compact, 
and a loss of energy of a laser beam by this bending mirror is mitigable. 
[0016] 

[Embodiment of the lnvention]The embodiment of the laser machining head of this invention is 
described based on a drawing below. Drawing 1 shows the appearance of the laser machining 
head 1 for YAG lasers as an example of a laser machining head. Drawing 2 is the figure which 
carried out the section selectively, in order to show the internal structure of drawing 1 . 
[0017]Now, in order to lead to the condenser 5 by which the laser machining head 1 for YAG 
lasers formed the laser beam LB from a YAG laser generator (graphic display abbreviation) in 
the condenser supporter 3 with reference to drawing 2 , the emitting end 9 of the optical fiber 7 
is formed above the condenser supporter 3. 

[0018]The reflector housing 10 explained in full detail behind is formed in the upper part of said 
condenser supporter 3, and the barrel 14 which supported said emitting end 9 movably to the 
lid member 12 of this reflector housing 10 is formed. And the laser beam LB which came out of 
the emitting end 9 of an optical fiber can be entered into said condenser 5 through the 
downward collimate lens 11, when it is in the position which the moving reflector 59 mentioned 
later isolated from the optic axis of the condenser. 

[0019]The contact supporter 13 of removable hollow cylinder shape is formed in the lower end 
of said condenser supporter 3. . As shown in drawing 3 in detail, in the lower end part of this 
contact supporter 13, electrical continuity detects contact with the work material W. For 
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example, it can detach and attach now to the external threaded section 21 of the lower end of 
said condenser supporter 3 by the female screw part 19 which contact 17 of the conductor 
manufactured with iron, copper, aluminum, etc. is made to project enabling a free attitude, and 
has been provided, and was provided in the upper bed part of the contact supporter 13. 
[0020]The bush 23 which consists of electric insulators makes it fit into that of the end by the 
side of the work material of said contact supporter 13, you have provided in it, and said contact 
17 makes it have fitted into this bush 23, enabling free sliding. This contact 17 is carrying out 
hollow cylinder shape, V groove 25 is formed in the end of the side in contact with a work 
material, and the flange 27 is formed in the other end. This V groove 25 is formed according to 
the shape of the butt-welding part of a work material, is not limited in the shape of a V quirk, 
and may be formed in a "character of U"-like slot, for example. 

[0021]The outer diameter part of the flange 27 engages with the step 31 of the lower part of 
the cave 15 in said contact supporter 13, and falls out from this contact supporter 13. A step is 
provided in the inner diameter part of this flange 27, and the spring seat 29 is formed. 
[0022]And the annular insulator 35 is suitably fixed to the upper step 33 of said step 31 in said 
contact supporter 13. The inside diameter of this annular insulator is greatly formed a little from 
the outer diameter of the flange 27 of said contact 17, and the female screw part is provided in 
that inner diameter part. 

[0023]The external threaded section of the spring presser foot by the metallic spring presser 
foot 37 is screwed in the female screw part of the inner diameter part of said annular insulator 
35, and it has fixed to it. This spring presser foot 37 is also carrying out cylindrical shape in the 
air, the flange 39 is formed in that upper surface, and this flange is made to have engaged with 
the upper surface of said insulator 35. And there is conductivity in the inner diameter part of 
this spring presser foot 37, for example, the spring seat 45 for stopping the metallic 
compression spring 43 is formed. The protective window 41 which becomes an upper face part 
of said flange 39 from the glass etc. which protect said condenser from contamination is 
formed. 

[0024]The above-mentioned spring 43 is attached elastically between the spring seat 45 of this 
spring presser foot 37, and the spring seat 29 provided in said contact 17. Two or more tapped 
holes are established in the proper position of the external threaded section of said spring 
presser foot 37, and the positioning screw thread 47 which contacts the flange 27 of said 
contact 17 is screwed in this tapped hole. 

[0025]As shown in the left-hand side section of drawing 3 in the above-mentioned composition, 
when the tip of contact 17 is not in contact with the work material W, Contact 17 is energized 
so that it may project from the contact supporter 13 with the spring 43, and it will be in the state 
where the flange 27 of contact 1 7 was stopped by the step 31 of the lower part of the contact 
supporter 13, and the tip will be in the state where it projected from the contact supporter 13. 
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When the tip of contact 17 contacts the work material W and the tip is pressed, as shown in 
the right-hand side section of drawing 2 , to the position which contacts the positioning screw 
thread 47, the flange 27 of contact 17 will be ****(ed) in the contact supporter 13, and will stop. 
[0026]And when the laser machining head 1 is pressed on the surface of a work material, the 
position which the flange 27 and the positioning screw thread 47 of above-mentioned contact 
17 contact is adjusted so that the focus of said condenser 5 may be in agreement on the 
surface of a work material. Though natural, if there is necessity, it is also possible to adjust so 
that the focus of the condenser 5 may come to the proper position of the top instead of the 
surface of a work material or the bottom. 

[0027]Now, as above-mentioned, the external threaded section 21 screwed in 19 copies of 
female screws of the contact supporter 13 is formed in the lower end part of said condenser 
supporter 3, and the contact supporter portion of the above-mentioned composition is 
attached. In the state where this contact supporter portion was attached to the condenser 
supporter 3, electric contact 49 in contact with the flange 39 of said spring presser foot 37 is 
formed in the lower end part by the side of the condenser supporter 3. This electric contact 49 
is laid under the inside of the annular insulator 53 formed in the condenser supporter 3 in order 
to insulate electric contact 49 and the condenser supporter 3 electrically. Since the contacting 
part is pressed by always proper power if a ball plunger is used for said electric contact 49, it is 
convenient. 

[0028]lt connects with a controller (graphic display abbreviation) via the lead 55, and this 
electric contact 49 is connected to said controller with the alligator 51 etc. which the work 
material W is a proper means and were connected to the controller (graphic display 
abbreviation), for example. Therefore, by forming an electric circuit between contact 17 and 
electric contact 49, and making the existence of the electrical continuity of contact and a work 
material detect in said controller, It is possible to detect the existence of contact with contact 
and a work material, and to stop a YAG laser generator in a non-contact case. Said condenser 
is fixed to the condenser supporter 3 with the ring nut 57 for lens immobilization screwed in the 
screw thread formed in the inner diameter part of this insulator 53. 
[0029]Now, the above-mentioned reflector housing 10 is explained, referring to drawing 1 , 
drawing 2 , and drawing 4 again. In the reflector housing 10, the moving reflector 59 made to 
reflect the light from the condenser 5 right-angled and the fixed reflector 61 made to reflect the 
catoptric light from this moving reflector 59 still more nearly right-angled are formed. 
[0030]Said moving reflector 59 makes the reflector incline in a direction 45 degrees to the optic 
axis of the condenser 5, or the optic axis 6 of an incidence laser beam, and is fixed to the 
reflector carriage 60 by the proper means of the graphic display abbreviation, The fixed 
reflector 61 is fixed to the left end of said reflector housing 10 by the proper means of the 
graphic display abbreviation. It has fitted in in the reflector housing 10 so that sliding is 
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possible, and the moving reflector 59 which established said reflector carriage 60 in this 
reflector carriage 60 can approach or desert the optic-axis 8 top between both reflectors to 
said fixed reflector 61 . 

[0031]When the above-mentioned reflector carriage 60 is located on said optic axis 6, in order 
to coincide the center of the moving reflector 59 with this optic axis 6 correctly, the 2nd 
suspending portion 16 is formed in said reflector housing 10. The 1st suspending portion 18 
that makes the position which the reflector carriage 60 evacuated from the above-mentioned 
optic axis 6 stop this reflector carriage is formed, said reflector carriage 60 and the 2nd 
suspending portion 16 -- two or more springs 20 which carry out press energizing of this 
reflector carriage 60 to said 1st suspending portion 18 are attached elastically in between. And 
the end of this spring 20 is supported to the spring seat 22 provided in the reflector carriage 
60. 

[0032]The lever 24 for moving the optic-axis 8 top between said both reflectors for this reflector 
carriage 60 is formed in the reflector carriage 60. It is made to have projected outside from the 
long groove 30 of a direction in alignment with said optic axis 8 which provided the other end of 
the lever 24 in the reflector housing 10 at the same time it engages with the guide groove 28 
which formed the sliding part 26 provided in the end of this lever 24 in the side of said reflector 
carriage 60 free [ ****** ]. The locking groove 32 which stops said lever 24 at the right end of 
this long groove 30 (setting to drawing 1 or drawing 4 ) is formed. 

[0033]CCD camera 63 which changes the catoptric light from this fixed reflector 61 into an 
electrical signal is formed in the lid member 12 of the upper part (setting to drawing 1 or 
drawing 4) of said fixed reflector 61 . The light source 65 which illuminates the surface of the 
work material W is formed between this CCD camera 63 and the barrel 14 which supported 
said emitting end 9 movably. 

[0034]ln the above-mentioned composition, in detecting the state of the processing section of 
the surface of the work material W, move the reflector carriage 60 to the 2nd suspending 
portion 16 with the lever 24, the lever 24 is made to engage with the locking groove 32, and it 
fixes the reflector carriage 60 to the position of the optic axis 6. And by illuminating the surface 
of the work material W with the light source 65, catching the catoptric light from the surface of 
the work material W with said CCD camera 63, and displaying the state of the surface of the 
work material W on a CRT monitor (graphic display abbreviation), The worker can check the 
surface state and position of the work material W before carrying out laser welding. 
[0035]lt may replace with the above-mentioned CRT monitor, and a small liquid crystal display 
monitor may be directly provided in CCD camera 63. It is possible to also make these monitors 
generate the Closter get by an electronic line generator. 

[0036]lf the lever 24 is removed from the locking groove 32 when carrying out after-check laser 
welding for a surface state and position, the reflector carriage 60 is pressed by the spring 20 to 
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said 1st suspending portion 18, and can be evacuated from the optic axis 6. If a laser beam is 
made to emit in this state, it will become possible to carry out laser beam machining. Detector 
LS like a limit switch which detects that the reflector carriage 60 moved to the retreating 
position is provided in the retreating position, and a laser beam is emitted after checking 
evacuation of a reflector carriage. 

[0037]lf press contact of contact 17 of the laser machining head 1 is carried out to the welding 
process part of the work material W like ****, It is correctly positioned by the focus of the 
condenser 5 on the surface of a work material, and again, Since the surface state and position 
of the work material W can be caught with said CCD camera 63 and the surface state and 
position of the work material W can be checked on a CRT monitor (graphic display 
abbreviation), When exact laser welding can be carried out and contact 17 is not in contact 
with a work material, since a laser beam does not come out, the scatter reflection light from the 
surface of a work material does not go into a worker's eye, and it is safe. Since contact 17 
intercepts the scatter reflection light from the surface of a work material even if a laser beam 
should come out, although contact 17 touches the work material, it is safe. 
[0038]Since it is not necessary to provide the large bending mirror for leading a laser beam to 
a condenser in the inside of a laser machining head, a laser machining head becomes 
compact, and the loss of the energy of the laser beam by this bending mirror is mitigable. 
[0039]Next, drawing 5 explains another embodiment of said moving reflector 59. Since the 
laser machining head 2 shown in drawing 5 has the same function as the laser machining 
head 1 shown in said drawing 1 or drawing 2 except not having formed the mechanism in 
which contact with a work material and this laser machining head 2 is detected, it omits the 
explanation of those other than the portion relevant to a moving reflector. The same numerals 
are attached to the same parts as drawing 2 in drawing 5 . 

[0040]The rotary solenoid 69 is formed in the lid member 12 of the housing 10 as a rotary 
actuator, The rocking arm 73 of L type is formed in the output shaft 71 of the rotary solenoid 69 
extended inside the housing 10, and the moving reflector 67 is fixed to the end of this rocking 
arm 73, for example by proper fixing means, such as a screw clamp. 
[0041]lt is also possible for there to be a rotary valve etc. which are driven by pneumatics or 
fluid pressure in addition to the above-mentioned rotary solenoid in said rotary actuator, to 
replace with a rotary solenoid, and to use these. When the stopper which did the graphic 
display abbreviation has restricted the range of the oscillation angle of said rocking arm 73, for 
example, the rotary solenoid 69 is magnetized, The moving reflector 67 is positioned by the 
position of the fixed reflector 75 and the optic axis 8 which counters, and it is positioned by the 
position isolated from said optic axis 8 when it demagnetizes. 

[0042]The fixed reflector 75 provided in the inside of said housing 10 is formed in the position 
which is a little separated from the optic axis 6 of said laser beam, and CCD camera 63 which 
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receives the catoptric light from this fixed reflector 75, and is changed into an electrical signal 
is formed in said lid member 12. The light source (graphic display abbreviation) which 
illuminates a work material is built into this CCD camera 63 in one. In this embodiment, 
although prism was used for said moving reflector 67 and the fixed reflector 75, an ordinary 
mirror can also be used. 

[0043]ln the above-mentioned composition, in detecting the surface state and position of a 
processing section of the work material W, Magnetize the rotary solenoid 69 and the moving 
reflector 67 is positioned in the position of the fixed reflector 75 and the optic axis 8 which 
counters, By illuminating the surface of a work material with a light source, catching the 
catoptric light from the surface of the work material W with said CCD camera 63, and 
displaying the surface state and position of a work material on a CRT monitor (graphic display 
abbreviation), The worker can check the surface state and position of the work material W 
before carrying out laser welding. 

[0044]When carrying out after-check laser welding for a surface state and position, the rotary 
solenoid 69 is demagnetized, and if the moving reflector 67 is evacuated to the position 
isolated from the optic axis 8, it will become possible to carry out laser beam machining. 
According to this embodiment, the structure of the moving reflector 67 becomes easy. Since it 
is not necessary to provide the large bending mirror for leading a laser beam to a condenser in 
the inside of a laser machining head, a laser machining head becomes compact, and the loss 
of the energy of the laser beam by this bending mirror is mitigable. 
[0045] 

[Effect of the lnvention]According to the invention according to claim 1 to 4, since the size of a 
branch optical system can be doubled with the size of the input part of an imaging device, 
without doubling with the effective diameter of a condenser, the compact laser machining head 
which has an imaging device which picturizes the processing section of a work material can be 
manufactured. Since a laser beam can be entered directly [ condenser ], the loss of laser 
energy is mitigable. 



[Translation done.] 



http://www4.ipdl.inpit.go.jp/cgi-b^ 3/11/2009 



JP,09-085481,A [DESCRIPTION OF DRAWINGS] 



Page 1 of 2 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1]The outline view of the whole laser machining head showing an embodiment of the 
invention. 

[Drawing 2]The figure which carried out the section selectively [ in order to show the internal 
structure of drawing 1 ]. 

[Drawing 3]The detail view of the tip end part of the laser machining head in drawing 2 . 
[ Drawing 4]The perspective view which carried out the section of a part of tip part of the laser 
machining head in drawing 3 . 

[Drawing 5]The fragmentary sectional view of a laser machining head showing another 
embodiment of this invention. 

[Drawing 6] The fragmentary sectional view of the conventional laser machining head. 
[Description of Notations] 

I Laser machining head 
3 Condenser supporter 

5 Condenser 

6 The optic axis of an incidence laser beam 

7 Optical fiber 

8 The optic axis between reflectors 

9 Emitting end 

10 Reflector housing 

I I Collimate lens 

16 The 2nd suspending portion 
18 The 1st suspending portion 
24 Lever 
30 Long groove 
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32 Locking groove 

59 Moving reflector 

60 Reflector carriage 

61 Fixed reflector 
63 Imaging device 
65 Light source 
69 Rotary solenoid 
73 Rocking arm 
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[ Drawing 3] 
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[ Drawing 4] 
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[Drawing 6 ] 
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5-K««l/C*S. ftoT. «jttT-17£«MS«54 

©m*w«i»a©*fc*i«B:3> v o— 5-K*»i>rt»ai 

fcHJU #^©ii£KBYAGU--!ffStgg ; &ft t .lt;* 
#4Ci*iWt6T*5,, tt*J. WE»*l/>Xt*C©l6 
|S#5 3©rtS8MCRWfcfrDtc4I£T"5 U>X@^ffl 

[0 02 9] ST. Sffigi. 0 2&tf04£#ML/& 
*i&tJ2$©KI4&" , 5^>f r l 0tco(,>-c|SB8f£. 5 
Sm^Vi»#l OflKB. »jfcU>X5^6©3fe?ri: 
ft(CS«S-&SnIlfcRI«l5 9-i. C©BjSSSSt^5 9 
fr&©£$t#*3 6fcitftK£l*3tfSB5£Kltfll6 1 

[00 3 0] filBpJtljJgS4^5 9 B. *©Ki*ffi*Jtefc 
U>X5©^«l$fc«A«U— F -#©#*& 6 CC*fOt: 
4 5 g#[6jtctel4i* -a-fSS^* ♦ 'J 9 5? 6 0 (C0ir£ 
BS©aS«r*S-caSLt*»5. H5£K5*»6 1B. if 20 
KRIttt^ "5 S» * 1 0 ©SflHcH5WS©jifitt*S 

-ca^L-r**. b9ibsw^*+ y ?i>§ ott. c©s 
sus-ct aatcssMt^ * 1 0 ftccanuiftBtctt 

[003 1 ] ±KR«»*+ y 9S?6 0*l»E3tl*6± 

KiEfi|K:-aS-a--2>fc«)K: 1 ffiEKftfa^y^l 0 
rt&c2l2fli.itg|Sl 6£Rtf-C4>S. S/c ±12*146 30 
+ 'J 9 5>8 0#jI&UfcttS{cRKi*»* + 

y »^tffjhs*4Jm«±»i 8jwrwc*s. * 

fc. «JE5«a++y »y8 0i*2«±9l 6 it© 

mtzoimm** y -r^6 o*B5iami^±spi stc 

fflEttf£-f£«lfc©*7'y>^2 0£S¥SlbT$>&. ■€• 

urc©xyy >^2 o©-^sBJgjt^+ + y * ^6 o 
KR ttfc X 7' y > yffi 2 2 tc^tJt L X $> i . 

[0032] 36k. c©S8i«*+ y f^eoiirK 

WSI4«mi©*ll8±t*lbS*5A:«>©U/<-2 4* 

swaj+t y fs?e o(cswr*s. c©u^-2 4© 40 
-ttKKwfcjsttw 2 6 *inrga5*f«* + y 9 p e 0 © 
wmkrw/c*^ k»2 sjc^ttfta^Etc^-rsiP 

B#tC. U^-2 4©ftf!»£5#»i^^>^l 0CCR 
WfcflWB*l*8 CC»-9fc*l6j©fii*3 04>6^B 
Stf-C&S. t©£$30©;&*g (HlSfci*BI4(Cfe 

[0033]Jfc. iIi2@SJg«a6 1 ©_Lgi5 (0 1 $ 
fcttS4&Cfct,>-C) ©^Si5Wl 2KB. t©K£5ft^ 
6 1*6 ©KW#*«WI#KSE* , r iCCD*^56 50 



3#RWC*S. C©CCD*^-5 6 3tli(gBtB«ffi9 

£3*udss{* 1 4 t©ia(c8oniii5tw©*ffi=&Mwr 

^.«.6 5*RWT*^„ 

[0034] ±E«ISt«:*Jt>r . &JJDIttW©«E©JlD 

ia©tt*&i*HH- + y v ¥6 0 

?:U/-!-2 4-C^2»±g|51 6 K^ttStf. U^-2 4 

z%±m 3 2 $ + y ? y 6 0 «£tt 

6©(ig«:@S-r*. ^l/T. te»axitfw©*ffi«fciK 
6 5 rural u Wtoi*tw©Rffi*»6©Klt**fflec 

CD*^763T}f6>^TCRT*-$- (0^#B§) 
±K«HlllIttW©«ffi©tt»*^3-&i C <!: JC «fc •) . 

ff*£B u-if^s*-r asr©tSJnxt*w©^ffi©tfc« 

RCfffitfcKB** C £#r*S. 
[003 5] ±sBCRT*~*-«:fU.r. 
otst-J-iccDs^^e 3K:i:*£RwrfcJ: 
i>. cne>©-=&-$-«:B. m^-o&^g&tcfcOi' 

[ 0 0 3 6 ] Sffl©«nscf(ia«:Si^u— 9" 

sua* + y v v 6 0 b jtjiam 1 %stu 1 8 s r 

y »^ s? 6 0 ^iijs&gtc^ii) ufcct?r^tt-rsy5 ? 
h x ^ 9 f-©$n*&W?2L s j&maMtBJcRwr *0 . 

[0037] ±a©io< . u-ifflnx^ 9 F 1 Offlfct- 
i7*t*ftiittw©««jini»K:»Ea»3«n«. ^ 

*U>X5 ©*IU^ttftlX*t©RffiKiE«l«:ffiBfta>3 

n. tjanxi*w©Sffi©tR8§sc«iB ! &s«iacc 

D*^^6 3-Ctfio^TCRT*-^- (S^=tBg) ± 
tlWDXttWORffiCttfllR^&MWB-r 4 C i*J"C 

b. u-tf^w^^©f»xtt©affi*e>©ms 

K. 73-. SB*f-l 7jWjHHIt*«cffi»^"Cl>i(cfc» 

e>-r. u--tf^tii-cfcs»-7 : i 7*iwrax^©aB*> 

^©tStSLSW^^jiKt S ©-C££T-£> 4 . 
[0038] Jfc. U-lf JOX^ 9 Frtawc u— y-* 

RW!fe< -c<fcu©t?u--tfflnx^9 Fj&*=>»<2 htc^c 
SiftK:. c©'<>-r-Y>^5 7-K:j:-SU-if*©x 

[ 0 0 3 9 ] ^JC. SulBBjtt)glit^5 9 ©S0©KJS©JfJ 

ss(co^r05«:j:»3Rwrs. H5cc^-ru— yjrax 

^jF2B. ^ttlXttt. C©U— yjJDX^9 F2i© 

a»*Riars««*Rwcft«,»ci«7i-tt. huibsi 

$/cBI32«:^L//cU-1fJPX^9 F 1 ilSl-©^?: 



(6) 



W-f •&&©&©?. oJtt£S*BKWaTSB#fcl#©Si 
ttc. 05Kfct>-C02 tmO^SaK.\t 

[0040] ^^^>^1 0©MSW1 2KP-*y- 
T^^-ai-^il/r^lx.Wa-f'-'-VUy'f F6 9 
0©rtgPKiif*LfcP-£ y-V 
U^-f FB9©HtfJB7 lCCL?B©JSlfjgB7 3?ri9: 
W. C©BBB7 3©B»fcpJBKI4B6 7 4. B*tf 

[0 04 1 ] fcfc. BKa-*y-7**»i-*KB 10 
JJBB-# 'J - V U ✓ -f FfcWK. £E$ fcBBErB 

tc, mR®®®. 7 3 <Dt%®ft&<D®mm^im ofc* 

F 9'<-KJ:oTMBl/r*9. «Atfo-*U-Vl/ 
y-f F6 9*B»lyfci*. ^ISbJSM^ 6 7*Jffl5&S« 
^ 7 5 £ *tlS]f £*$]& 8 ©<&gK{iBfc* $ ft. MK l> 

tc t *mexn 8 a> 6 bh i/fcffi«Ktita»»s ns «t 

[0042] UE^f 1 0 ©|*9S|5«:t9:WfcHJ£S 20 

w^7 5 b, nsfBu— ?-*©*$* 6 *e>er«nfc(4 

BK»»r*»). COH5EJ5SM87 5*»6©5lftfe43 
*LT««^K£BT£CCD*>j<-5 6 3#BI2BSB 
ttl 2 Ka»t*S. COCCD*^76 3KB 

tj0Ml*t*BWTS*B (BotBR) #-ftWKffi&* 
ft?l>*. *fc. *H*flW&»-CBBE5lBSBB6 7 

[0 04 3] ±fBBfi5EK*$l,>T. $&!XlvfW©Slffi©Jjn 
JUMM)ttB&CftkB«Btt>-r«B^<CB. n-*y-y 30 
USJ F6 94BBU nJBSBBB 7415E5WB7 
5 <L>tt|6|T43£f*8©&BKtirBfctf>U t8JJIIX#©S 

CCD2M56 3Tfii6;tTCRT*x*- (0t*£ 

B) ±^&jtoxtt©^ffi©tm&tf{iB4ii^3-£&c 
itcio. fa»ttu-tfs«****w©Bim#fw© 

»B©tKB»EFffiB4BBr6 £ i^-Cfif S. 
[ 0 0 4 4 ] Bffi©ttBRCfffiB*BBBU-!f 
B«*BB**»^«. o-jry-vuy-f F694M 
6B b . oIS&SBSi 6 7 4*1* 8 6BB l> fcfigKJIig 40 
SttttBU— if»I4fBM"SCi*raj«&ttS. C© 
^©#BKJ:ft«*JttR«B6 7©B»#BBlcfc 
4. *fc. U— WDI^» FrtBCCU— !f-***3tu 
>XK«</c*©^*l^>7 r ^>^5 7-4BW%< 
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K, C©*>fw>*5 5-«C£SU--!f#©:c*;l^ 

-©a*4S«-r s c i *j-c tr s . 

[0045] 

IBB©»»] B*311~B«B4KB2tt©BW»cJ:n 
B. #&*^©A£SB«*U>X©Wa&&K£fctt 

a c i «c < &mm<DXhmft<D±z £ ec^t>^* c t 

*i5IttT*4©-C. BJOIttOlOlBiBBfSBftB 
B4 : ftf£ He u — *f*DX^ c F4SfETSC 

5C £#-?#■*>©-? U— »f-x*;l/^-©B3lj4BB1" 

sc 

[HB©B*ttKB] 

[0 l ] #2^©fg&©^4^TU-1fJfflX^-;> F© 
[02 ] B 1 ©rtSPIfjS^^-r/cfeKgP^WKfrSL/fc 

0. 

[0 3 ] 0 2 KfcW 6 U-1f JJDX^ ? F©*B8P#©» 



[04] 03K*$W5U— tfSPX^f F©*488|5©— 8P 
JWrKBUfcWBH. 

[05] *^©go©iut©»B4^-ru— tfflnx^? 

F©SB#f&rffi0. 

[06 ] ^*©U-1fJJDX^-y F©gB#»rffi0. 

1 u— «fJnx^f f 

3 SI*b>X&fSft 

5 **U>* 

6 ABU -If-*©*** 

7 *7r-f^'- 

8 SW^IS©*f4 

9 tUBB 

10 EMt*»W>9 

11 a yy- F u>x 

16 B2ftih8 

i8 m&jtgp 

2 4 U^- 
30 gl 

3 2 Bit* 

5 9 pJS&KWB 

6 0 KBB*+y*i> 
6 1 @SS*t^ 

6 3 B^S 

6 5 *8S 

6 9 O-J'J-VU^-f F 

7 3 »BN 




[03] 




